182 


vrsTi.s 


!U'!t,Wl<>L!|tAI. SCIKLSCK 


m 


ictfurded ;i> iilisolmtly true mill right, h^tuhu 1 with -< hehel thin 
where ri s ht answers nc ns vei unknown they are diwove™hie. 
Examines ol such beliefs are: u balrmre sheet must add up. Hie 
ratt K Lind tun- ol cancer h discoverable. Hut ml in mammon is ml 
like That and iht* answers aren't always right or wrong, or even 

discoverable How much delegation -.. d.tie her lo whom 

vhould out- delegal LV What kind of organisational situci me is 
siiitable at present and foi a particular task? Answers to ‘he* 
quest tom will van arrardiiig to the |Wi-(kiihir task. sitnapon, 

iiiiLin^ and persons it-1 

WLmLiiiMiiiuorb isi IumIiIi service* tnday .nv, like all organ isahua 
men, thrust into a world ol rapid tlianne. I hey can no tongu 
concerttnuc on ruiUtitig a hospital, in isolation born oilier bealijt 
.incL social welfare services around them. Id icarh diem slabs ol 
Hell avion I a I Stientc "I'afis" would, 1 think, merely foutimie Hit 
track on which they already stand far too firmly. S» hefcu I ru 
ill foi any ■ , u>uiein' r . J atiempt to ica< h them n> ask qnestiuiw 
I his process shows iheni that, the question* we ask are Our iiisim 
menis ol perception, and ensures that, Lite pariiculai asptcis o( 
subject mailer with which wc- deal air perceived by die siudenis 
as relevant <o their needs ;il this pariiculai' time I iney have m 
lormiilaie (innvcTiili/r questions, and this dcmousti,ues that itic 
hum ol a question, and the assumption* bctieaih it, determine the 
nature ol die answer: a practical example of selective perrepiicm 

In finding answers to theii questions, the dubious evidence lm 
L hc existence ol am bets becomes evideiii Hi the utidcmv Oisn 
you stall analysing suicide, attempted suiride, and suicide statist in 
it becomes fair h obvious that it is very hard to say that one 
country's (oi groups) suicide patterns are highei ihan smother* 
let alone explain such patterns. t he fallibility of siatmiiiiiis .mil 
facts is perhaps the one Fact students must Lcmiii. 

Further, it seems to me very important that students should 
realise bow constrained all our thmiglm are by the Linguai'e wc 
use. We see out world us our langinijc tells us to. Our stuUratk 
utanv of whom have a medical background, tend m rcifv chwaws 
and talk about “a disease 1 ' as if there is such an nuuv apart hum 
ilic [iCTMjn who hits till! disease. 

Both medical and adminUtrmivc language an- special wavs erf 
looking ai the world; and those who use these- InngtiagK nM 
Important aspects which they need to see. Hence f *pe$l *», 
time on linguistics, it Lough that may. by some people, he * U a» 
Culling outside my Behavioural Science tern ton Vet •• 
ot Bdnviounl Science too, obstructs and clan lies, and > 
regarded as pan ol the bias inherent in lire subject. 



s<j Jicre I nun id- -wit 1 1 a hmne-hrewed kind of course comport! 
f>f problem-solving cxereiseiH comtmini cations groups, rule-playing 
on videotape, Mil ring" so i Eilde students lw;rume u mom foal able 
■ihlI aie forced U? think again. L;im year 1 ined another experi- 
n U :[Lt —students in die Postgraduate Diploma, were given a number 
ul books 10 read at id review (cacti suidtiu read one book) Thus 
whole ch vm heard aljout a turger number of 1 looks lhan they 
Loukt read them selves. And, in addition, there's the formal coursc- 
u'oiA. as above including sped lie sections on medical sociology (lor 
ffoample. flie infamous doctor-pad em rein lions hip, ihe process of 
becoming a patient* llic place ui health in society, the role ol lhc 
littiiili professions)- 

In looking critically at my teaching (I"vc Iwett here for two 
^ T ..ii s now) l W'Jjljc sliould iny cniptnisis now lie? In i l more 
EtupuriaiiL [ ” iclicEi stiidems lo ask uctv i|nesdom H Of should J 
tiiinenisatc on lietpin^ llicin lo III id a lew ai i stvci'i? I too llcii in 
:i \\aic csl yiaihLguj'iy, heilE it ih'ill he iiitcresiLiig to see wliich 
diicciioJ i the courses will take hi I £>7-3. 


FNUINHERING. i'ECHNOLOC^Y AND APPLIED SCIENCE— 
IWMPLI S OF UJNG-ESTABLISHED INTERDISCIPLINARY 

COURSES 

A, P. PkuiiStH* 

JTX Mime academic: circles iiueidisdpJmiin courses arc a novelty 
4 nitU an attraciiou for the iaidividuaf who feels fie lias sonic tiling 
new m say ahoui human endeavour. However ilierc are oilier 
Imcrdiseiplinury courses ami depamuents whidi Ikivc exisled for 
m long that ihey are rardy recognised as swell. Engineering, lecli- 
nolii^i nod (indusirial) applied science arc examples, 1 They have 
lint their noveliy in ihis respect and* with a few exceptions, are 
tev aiUiiciive to the radical innovator than ivrss so 20 years ago. 

Fer eIlom! udio are not aware oi' Uic make-up of a typical under 
(piiluiitv course of ilik type, die principal disciplines are science, 
){tileering scieiKe and engineering. DefLuitLons ol each width will 
iffice for tills symposium are that pure (physical) science is the 
tWipiiEK. of extending and ordering knowledge of the physical 
Mffalj engineering is concerned wiUi the production of commodiiies 
ilitl wi vices for some pari oi the community and engineering 

l ixluier, S^hucil d! Mctalltiriy. Univel^sly uf Nu^- Soulh Wstlcc 

gjlj , J £ r«si: tuLvc much in c-orntnun its Ejt ns ihh conlribLicion is con^rnttf and (hi 
* if! uji? I. LHhcr nnme in lhc [c.*l is artiilmry. 
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, riP „ce teg**- jJiSilS 

ovcmUBpJ'fietl cngiiKc.i m„ . 5 * stems. As a discipline 

ani>i.ic=il oI than cliff tieenng. Th3 

it has more oi ihtc^uJciLi .. .. ViirU 0 f science. [Jit 

tau can.ML M ***» Uclil n* 

more than ,tm ''-. degree courses in engineering ui 

Melbourne were the mi t° ™.®L, idcal arid industrial leader* 
ItiWS. m rcspoiiM IL 4 0LS , t [ t Lime contain time- 

Th* University of Sydney Calends of ^ ^ ^ ^ 

tables and esMmiuons lUndi > o i aU er were dropped- 

science and subjects such » a M .IW 
l2St-dynamics whW. ^,,'^“^,2 

*>-“ rVft. ■JSSSSr^^ -m» 

uj the jnatLice o p . ® * i engineering courses grew util 

final year* As might be imaged, ‘he e iff 5 f s £ ,. JV 

i -ts STStisr, s^ar^ss-**.. 

established tn !88i vmU 4■ l *l' fouIldcd until I92D, linn 

^«85».“£3* u .1 — - - 

;^'' u ,:x c ^ad Z g. --wj-g rr.” 

S. appW . jjj* 

IfesstTSSEfS^ u *. 

*«■*■?•» **• ujsjitisssw 

to specialist at an eauy - it . . ■ ar( w to become 

» E&^SSK-! 5 ?«—!• r 

S;S.ns X«„ allied seen* and dan — ■“■>• “ 
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updated version of the inicntium oi tL ll- 1UlJi cemmy entrepreneur*. 
It is remarkable how the disciplines of science, Engineering sconce 
m u\ engineering have remained identifiable hi spite cd (lie time 
■ |UL [ elf or i devoted to numerous curriculum developments, many 
it { which must have been intended to lower the boundaries if not 
i |]iniii:ite them. For the benefit of those who teach engineering 
•.indents it seems worthwhile to examine some of the common 
prcniispi that have become established. Others who are i meres ted 
in different interdisciplinary courses may identify analogous 
E | pcs dons and wish to take nd vantage of previous experience. 

One common picmise is (Inn pure science must come befoie 
t r figi nee ling science with engineering hist, i.e the sequence of the 
tlirw disciplines lias been fixed. Idle only exception Juts been n> 
Lirin^ lot ward a little ol the engineering but nui in tJitr extent 
^lisi the sequence is substantially changed t he reason—-which i■■ 
ufs^ti stated explicitly but without supporting argument—is iEilli 
1PE1 u needs ike basic knowledge of science before one can tuidmumd 
t ,nd solve tin 1 problems of engineering. The philosophy typified 
diirein needs 10 be challenged. 

| I lie entrepreneurs and innovators of applied science have 
stood'' not how scientific principles have Ix-c-rt logicalb 
integrated m e reate their new technology but how i heir technology 
i^risjatl ;i ueetl (existent or latent) of the eoiiuimint^ how ii 
pealed something of greater apparent value than it consumed, etc. 

I Ins intve ideutilied and solved those problems which jux- doselv 
I dialed in the need. Few engineering imiuvntions have happened 
by exploiting basic knowledge in a logical faslaion, all bong Ii sub^ 
«i[ULHt development may owe much to the understiititling obtained 
from scientific study, Titus. U is ihe meaning of the phrase ' to 
uciJeistarid tJie problems*" which should i>e debated when ihe 
tetipcilrc of disciplines is to lie decided. The value of science in 
Hiving problems is beyond reasonable doubt but it. does nut follow 
logMly that one should learn the technique to solve the problem 
hchir one identifies the problem. 

A v.tond challenge to the established sequemc can be based on 
|b cllwt tan student itttiHides. A few stutlerus, particularly llu; 
■Jculeam ,i|[l successful ones, come to regard engineering as an 
inicitmiiig application of scieiuifit' principles or lEtai the solution 
H pn?hluEm within firm tonslraims of time and cost is unsatisfying, 
fffme of clie anent curriculum developments are aimed to modify 
» attitudes because they are incompatible with the profession 

m** ^ tenun y ot engineering education, relevant knowledge has 
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■it ■ j; l■ 11 "i 11 ■ fai the suidcnii io 
increased dtwwuitaH? 1 ^' rhimuccl. I ll"'- ' lir inoil 

become tpi-iUfieil ‘■ l JG luec "' LOl]m . |,^ litcn which |>aits 

common loptt of debate aJ ^ 11(l can be omitted. Out 

should be retained in - ! * ' . ‘ t [0 111urC sued ;■ Used * oral lulls, 

solution was to Have “rinses ' ' klloW lJlj;e; die lashion has 

hence limiting the amount ift ^ ol the suit 

passed, parih a , LOU ccmrme on gcuCTiihw 

^dem rau». 1 h ?£ h f k , Vttlit . iv of phenomena in cugiumuig 

waS also Muonable- A *«te,*J lhin;(liul , of ,|* l;,v. ,„ 

systems can he CK f m'neiics of muss, mnmei.. and enei 

thtrmodynanucs and f illCcr i, lB science. This 

li tn&fer. IA by ^ encc *1 , K eduction in die lime devoted 

tm oto. to- i< .. .. 

tu the engincenng ^ lSL:i i 3 . .i ver lH|1| | Mj-olessieuui] tul 

understands the P^Jt 1 * s ^nion i.ratvss'' I,iv coucentraiinR on 
leagues can compk-te l r; j ui uiGii. II e.if-inc:trin U m 

die engineering di?»ci| ■ ,0 nuiceH, tlnil could pass 

only a *1 ol esudihshed proced ;l way r ^,U 

unciral!edged, but l * ,s ' art ‘ . l(> t j u , physical sciences. I hr 

iug to the corillimnuy s ^ ^ „ diffiaihy <* cmgmwiiiig 

vaiionitl.sa.tmia so *.. .b ^ c£}nim (md m «lily it m 

is to examine .1 piobiun S i o!1 rj [ K criteria change 

IS ^ c—“ ' ci|» K ,at »„0 .. 

because validity is ubue , ^ analysing tm u 11 rami liar 

SK -C ^ »«u to «-jS“,yfs 

award of a bachelor s degree. 

Another challengeable ^umpuon is ihm 

service course. As we have seen -J- * 

^. den,s ^ol nme 1 sdcncc The vationaiismion for the w.virr 
an environment o! putt S(li - m - . ., W | 1(J hetU'f tn it'P. 

course IS cunuduea in ihc rlmtoracal *f a llu ., J. 

chemistry than the chemist*, and ^ £u 1 u *ic* Z& 

imperial College had an 7 “™' J ^*1 «feg] 

taught lot a long time only a g v tosl ? >y,io ^ 

eoiirtes. That iourq^t - v Stists Slll d dienilsb oti llu: itijk 

diemiMry are tang it « J™ lUl « ir t 1 ne.ii»S Ihcre .«* ®i 
of the engineering and technology |isin .u-paimienfl 

smice courses given by the physics »r* 

.. 
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bourse 1^ supeu'os lu! ihc iu j c<U ol eii^ineering !^iudem^ llowc^c i 
.1 M.rms ly 3 ji‘ 11 os cjftL'ii Loniiiden^l sciiuusly dsewJicre. 

U ? f 4lJ know l I ull modern engineer tug deq?t\ iirvoJvnl uli|i 
jomiiRunhy expeeiitiiunh, ill-djefincd and mtiluallv (.oJinitcin^ *is 
lui.-M.Mii. milt dial it lias stK.io logical and psy LJiulogicjJ dree is on 
iliowj who work m H, Alsu, it probably genertd knowledge dial 
applied sdenibi* operate in profess ion a J teams rather than as 
jndivsd.iiyls Thus> lew dispute the need loi tJie engineer lu act) li ire 
die skills tui dealing indirectly with large social groups and 
dirtT lJ y with otlici; iudivktiuiK However, is is comcnocily argued 
r h ; 11 [In: disupliues ul iiiEitiii^enintt and cominiuiic ation can hue he 
|:J iimJi| dlcnivdv mm I engineers have es pci it need the cundi Lionel 
[n which l lirfi proft-vaim wrn k s. ilclore lIi:li tHpL’iaente. studeins 
ran miilici nndriAland nor aturpi tuition in shoe disciplines 
Jn the author s L-Nperieiue lilt: aiiiiude ol simlcru% dianges ii gic/ij I 
itL'd it'i .l E'l'su ts ol 1 wo m dsree periods ol industrial experience 
tlurii!^ long vacations. AJ-iu, the |ji e«:m-(iay Miidcuis are inucli more 
4^: ire ol and sj'J n pail iet u to ild> as [sets ul their profess i cm :t[ work 
[luti ilseir piedet essurv of five years ago, 3 i seems wnrtliwtillc io 
luniituie e\]K:rimenUSiu with [Jiese disciplines lull lu recognise th:u 
vhjit failed :t lew years ages coLild Ise suttee! til miw, 

11 ir j ti ecedi i ig i l i w s i sn iot l o I ^oi t le coin iu u n lean ires ol uppj i et l 
t. 1 c 1 ii 1 CUMINS niwius io point so leu element ol tmomisiiiiicv. El A 
£Lid 1 Ei.n 1 lie d ^ 1 [dines of physical sdener muM 1 h.‘ nndeistCKHl 
lielnre n-al eugnteej ing prolilefiis s ail be taikled, Eim t^aJ cugihen 
jLlj- piubJutiiH must Ik: eiiLuuiueied before the need lor the soii.d 
.'wieinc discripliiies is niidei stood and accepted- Various groups am! 
individuals teaching in die applied sciences are I nidi rig it profitable 
B treat die physical sciences in a comparable manner to the son a I 
sciences. i,c. the siudems acquire these di sc ip lines only when s.liey 
few ictqgiiised the need ls>r shem, These teachers are introducing 
realistic anti complex juobfcins at tm early stage m order in 
rummage Students to enquire into the physical and social sdences 
PI Hn etigiiuremig context. I"his i* being done in some high schools 

* well ;i_s universities. I he author is not aware of a complete 
uniU'iguduiUe course iti applied science based on rliis fdiilosophy, 

• cvhtv bj| i :L wr and niedicine, but l!ic development has readied 
Tliepmiiii whe 11 the Mart ol one somewhere Is iumiioeiiL 

11 hi t 1 ntc 11 ■ -A i ng n 110111:1E y is dial cou rses of ei igi t seen n g a in I 
■uiii(jLu»y with major conn i but ions from tile science disdplme 
r '"aaiiuji -phut- whereas science courses with major coutrlbiiLions 
the eugiileering discipline are not as common. .Sometime 
P l^tii i 11 Live not dnived tiuiHigh a lack of studenis compand 
[I ■ hi tin- midi 1 ion a I science am! engineering courses. 
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i„ wmm,. .he post*"" 100 *'” s A *»****"* 
courses in applied science is that: 

_lt lc boundaries between ihe disciplines am as appaicit as L,ey 
were in the early courses; roljrse , where ihe 

^*»«SlJS5rS^SL i“ dUfcrecct place, hr P»u cl 
Sfg J L iheie J «tu» Hllk evidence ol ,„e:.™„ s . ul 

iiSpilnec bdel,.cable M U lea, 

U'tam .be conieulom. bu, .be da^e, 
l l51 s probably passed;. , - dear i y apparent reasoS 

ri ._ tint Lliesc features of ihe courses have relametl 
,L< ■ _„i, evidence of no great change hut also of 

Fm so toils ism J Good sU Kleuts have been allnctcd 

no obvious . . ( omses and as graduates they have been 

i t development in an interdisciplinary course is. therefore. 
MiTLi o w co emulate. aUlougll some nlodil.ca.uolc. jna, soil 
Lee 1 desirable Co c.coc .be expeecaciom of cbScecu l«o,de unto 
different circumstances, 

SLIPPERY BOUNDARIES OF LIPID RESEARCH 

J, B. Polya* 

tjOLITICAL. economic and academic plimiuiiR , 

I** Sri,,* nhnui die birth of fruidtil Kfe.». WJ) M" 
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lEteivJly vital importance so man is poorly recognised or misused, 
yo justify this statement the theoretical and practical significance 
0 i lipids will be summarised; liven we shat) consider some streams 
v f lipid research and comment on ihe training and prospects ol 
future workers fai this field. 

Lipids are in common parlance fats avid oils, particularly rlmse 
u f i hi. turnl origin, e.g. liutiei, olive oil, the hit* distributed through 
nie;u 03' circulating with blood, conslmients cjf egg yolk that may 
he extracted with appropriate solvents, etc., etc. Given suitable 
Loiidhions, including eons of time, similar lipids tuns into 
petroleum, die Kitidy ol winch seldom attracts the typical lipid 

dtciimL 


E'lu: ccouomii import since of animal and vegetable tit J-s and I'll ts 

beyond argument. Apart liom dietary purposes man; Lire sold 
| ur industrial conversion into soap, other detergents and starling 
materials for explosives (c.g,. dynamite) , cosmetic preparations, 
j j I; i st its and remedies. Large industrial ton corns that process I;le> 
an H oils Lire major employers ol chemists with tertian or sub 
ternary training. Of these Uni level - deserves to lie niejiLionetl loi 
[is excellent illustrated educational booklets that introduce students 
to data, problems and methods ol pin e and applied lipid chemistry. 

In comparison with tills teaching effort of an admittedly not 
uaintcresLcd party, academic curricula (except in departments 
specialising in food or industrial chemistry) lend to ignore the 
iJii'itiUiry of lipids except, perhaps, for less than one [jet rent ol 
ik teaching effort devoted to sonic technical methods of analysis 
Tliuse remain remarkably useful alter a century or so but arc thill 
ta learn or practise. Predictably technologists cd (be future will 
mi.iIm more or possibly exclusive use of modern instrumental 
methods which are intellectually more stimulating. 


II the importance of lipids woe purely industrial it would he 
Lftsuoinhle ctiutigh to leave problems ol special training to concerns 
blcKstcd in acquiring skilled staff. However, lipids play a variety 
uJ -ut mien in the functioning ol biological systems. Dietary lipids 
Btfire ami dispense energy, part of their molecules can Ije incur* 
| r ptmLicd into sugars and proteins they are used to store water and 
:IQ provide physical effects such as lubrication and thermal insula 
rilJ i-i" |Mrt ol the lipids ingested luitis into dispersing agents that 
■miigaboiii the absorption of unchanged lipids from the intestine, 
bhemied daboraLion by the living organism converts the more 
niutEkUM lipids into traces of vitamins and hormones ihai regulate 
Iw.ihli and much ol our psychology. ?Sexl to water, the most 
wfep&riaiii cousti Lucnts ol the brain are lipids which mu si be 













